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_  COSATI  COO€S  _ 

wtte  ■  groi-ir  sus<eoob  anticyanide  agvitva,  potybumoes,  suuurtransrerases 

-..y*  _ (rhodanese),  cyanohydrin  formation,  compounds  reactive 

I  |toward  cyanide,  cyanide  removal  through  covalent  bonding, RAV 
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****  proposed  research  is  to  ktentify  throufh  synthesis  and  testist  oompoondi  that  may 
intoxication.  Our  review  of  the  Uttrature  for  b^cyankte  prop^teto 
w*S.*^r**“*  '**"  simteiies  for  lequestiatioo  of  cyuide  ioa  dtroufh  wnde^t 

I  formation  should  be  effecuve  at  preventing  the  toxic  reaction  thettta  (1)  ndmioisuatim  of  sulfur-rich 

H  ’  cysteine  derivatives)  which  could  serve  u  sulfane  sulfur  donois  to^ 

cy'nute  detexrficatjon  enzyme  system,  rhodanese,  and  other  snlfur  tnnaferaies;  (2)  ndntinistiation 

®*’Py”‘*«*<»“‘>«i-ketO|ltttarai8  which 

?hich  cy^hydrin^To^tien;  and  (3)  exploration  of  additioiial  eitsM 

whKh  can  directly  react  with  cyanide,  ineludinf  (i)  ^-alkoxy  aad  A'-alkyithio  hetaroevclM.T^iriii 

phthalocyanines  and  porphyrins,  as  well  as  similar  compounds  which  can  covileatly  AUminate  cyaaido. 
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During  this  report  period  wrprepered  examplet  of  «U  three  compound  types  just  described.  The  57 
new  compounds  preiwed  and  submitted  tha  period  were  distributed  among  these  compouxKi  classes  as 
follows;  sulfur«rich  species,  34;  potycarbonyl  compounds,  14;  aikyU  and  aliuaxy-substitutedsioaO  nitrogenous 
heterocycles.  7;  and  phthatocyanines.  2.  Some  of  these  compounds,  particularly  among  the  aitrogcuous 
heterocycles,  contained  ancillary  functionality  such  u  carbonyl,  which  could  also  neutralue  cyanide.  In 
addition  to  these  novel  sompouads.  samples  of  several  materials  were  re-submitted  because  of  decomposition 
of  the  original  supply  prior  to  testing,  or  because  additional  quantitms  w«e  required.  We  have  received 
biological  testing  data  for  41  compounds  during  this  same  period,  and  now  have  demonstrated  activity  in 
three  of  our  four  primary  target  classes  (no  phthalocyanises  have  been  tested  for  efficacy  at  this  point).  These 
results  are  shaping  our  current  synthetic  program. 
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L  INTSOOUCnON 

This  report  dociuneatt  our  efforts  darutg  yetr  2  (9  March  I99|  —  8  March  1992)  oa  CMttnct  No. 
DaMD17-90-C>0011  to  tdeadfy  a«w  and  improved  prophylactic  if  eots  atainst  the  toxicity  cyaaide.  The 
synthetic  effort  encompassed  the  three  areas  described  in  the  previous  aaanai  report,  the  detailed  rationale 
for  which  is  fully  delineated  in  the  original  proposal  (Southern  Research  Institute  Propoeai  No.  88-483; 
USaMRDC  Proposal  Log  No.  88321006):  (i)  polysuifides  aad  other  sulfur-rich  compounds  which  can  mediate 
cyanide  detoxificatiott  through  their  interplay  with  rhodanese  and  other  mammaiun  sulfur  tianrferase 
systems;  (ii)  polycarbonyl-containing  compounds  which  can  provide  multiple  sites  for  cyanohydrin  formation, 
one  of  the  key  detoxificatioa  routes  of  pyruvate  and  telated  compounds;  and  (Lii)  heieroaromatic  compounds 
capable  of  undergoing  cyanetkm,  thereby  removing  cyanide.  We  also  report  our  initial  investigatioa  into  a 
novel  class  of  proi::;siag  prophylactic  substances,  phthalocyanines  and  porphyrins,  which  can  sequester 
cyanide  through  complexatioa  with  the  constituent  metal  ion. 

This  report  compiles  the  synthetic  procedures  described  in  reports  submitted  for  quarters  5-8  of  this 
contract.  We  have  also  colligated  structures  of  all  compounds  supplied  for  testing  with  tlmir  corresponding 
identification  numbers  and,  where  available,  biologicai  test  data.  Experimental  procedures  are  prov^led 
following  etch  Motion  outlining  the  syntheses. 

The  following  instrumencation  methods  end  procedures  were  used.  All  solvents  and  materiab  were 
reagent  grade  and  were  either  used  as  received  or  purified  as  required.  NMR  aad  ^  NMR  spectra  were 
run  with  a  Nicolet  NMC  NT300  NB  spectrometer  operatiaf  at  300.65  Mhz  with  tetrimethyltiteae  u  an 
internal  reference.  Chemical  shifts  (8)  for  multiplets  were  measured  from  the  appropriate  centers.  The  mass 
spectral  data  were  obtained  from  a  Varian  MAT  31 1 A  mass  spectrometer  in  fast  atom  bombardment  (FAB) 
or  electron-impact  (£1)  mode  (direct  probe  temperature  20  *C).  u  indicated.  Infrared  data  were  obtained 
with  a  Nicolet  1 0- MX  spectrometer.  In  most  cases,  only  strong  or  medium  peaks  in  the  1800-600  cm*' range 
were  reported.  UV  ahsorptioa  speevra  were  deterasined  in  the  appropriate  solutions  (pH  I  (0.1  ff  KCI),  pH 
7  buffer,  and  pH  1 3  (0.1  ^  NaOH)]  with  either  a  Cary  17  spectronatar  or  a  Perkin-Elmer  Model  Lambda  9 
UV/VB/NIR  spectrophotoaetar.  Melting  point  data  aras  obtained  with  a  Mal-Temp  Capillary  Melting  Point 
apparatus,  and  all  melting  points  are  uocorrected  Elemental  analysia  data  were  obtained  from  either  an  in- 
house  Perkin  Elmer  Model  240  Eteaenml  Annlyxer  or  from  Adnstic  Microlnb  of  Atlnnta,  Georgia. 


1 


n.  ^aTSOCKNOUSA«OKATH:RlTtKOCYCLIa. 

A.  N-AUuxj  QwtWMrr  Sate. 

Dttfiiif  this  r^ort  period  ««  prepered  two  new  S-tOoay  qveiaraary  salti  which  can  ttxcm  oovalnu 
adducts  with  cyaaide.^'*  The  lyothatia  of  these  contpooadi  was  prompted  by  the  activity  data  repcwttd  for 
a  previously  sabmittsd  derivative,  SRI  T726  (BM  07250).  The  structures  of  these  compounds  are  shown  below 
(1  and  2);  both  were  prepared  by  alkylation  of  the  appropriate  commercially  available  ^-^aides  foUowmf 
standard  procedures  as  reported  earlier.  Table  1  samisttriset  the  physical  properties  these  aew  oompoonda. 


I:  a  >  ah'Mett.  a  - 
a  z  •  e^u*.  a  > 


B.  y- Alkyl  Qsatcraary  Selts. 


The  r ^ve  /^-alkyl  quaternary  heterocyclic  salts  that  were  submitted  this  period  are  depicted  below  (3- 
7).  These  compounds  were  prepared  because  of  literature  reports  ihet  pyridinium  salts  with  glycosyl 
substituents  at  the  1  •potitkn  and  electron  withdrawing  groups  at  the  3-positioB  react  rapidly  to  form  stabla 
cyeao  adducts/'*  Glycosyl  bromides  were  prepared  by  reported  pmcedmea,*  than  coupled  with  the  parent 
heterocyclic  compound.  The  results  and  physical  properties  of  these  igeets  are  presented  in  Table  1. 


•  •  _ • 


TABLE  1.  QUATEMMBY  NITROGENOUS  NETEROCYCLES 
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txruakotsTAL  skctu»  pact  o. 

Sr«tJMk  •;  Ar<^2-tHaMtkrlu«»o«lrai)«tkwnrh3.A'^lMth7l97ri4iiAM  OlknmU*.^ 

A  mixtur*  of  2-br9gM)«hyltfuoathyUminoaiB—  bmaid*  (12  mmcd).  2,6-Uaidim-ff~<t»Mi»  (l.i 
fflnol),  tod  5  mL  of  wtter  was  betted  ia  t  fltsk  u  100  *C  for  56  h.  The  oareected  (mMDoetbyl  conpotisd 
was  removed  by  a^ng  aa  additlo&al  portion  of  water  (10  mL).  followed  by  evaporation  imder  reduced 
pressure.  This  process  was  repeated  twice.  The  tuddine  which  was  foraaed  duriai  the  reectiott  wu  removed 
by  extractioa  with  chloroform.  The  remaining  product  was  treated  with  ethanol,  filtered,  and  the  residue 
dissolved  in  boiling  ethanol.  The  solution  was  treetad  with  acdvatad  carbon,  filtered,  end  the  nitrate  cooled 
to  get  the  crystalline  compound.  The  product  waa  dried  over  PjOg  oadtr  reduced  presaure.  Yield  6S%;  m.p. 
175  ‘C  (Lit  175-5).  Analysit  for  CuHaON^f^,0.  Calculated  C.  37.13;  H.  6J23;  N.  721.  Found  C. 
37.14;  H,  6.29;  N,  7.15,  Miss  rpec.  2<9.  cation,  79  anion. 

Syatheala  of  Af't2-(lriaicf'<4/UnuMai«ai)ethaxyH-‘m*tbylpyrUisl«m  dlhreadde.***  A  mixture  of  2- 
bromoethyltrimethylacnnioaium  i  romide  (14  mmol)  and  4-Bmthylpyridine-M-ozidn  (32  mmol)  wu  refluxed 
in  acetonitrile  (iO  mL)  on  a  w^ar  bath  for  10  h.  The  2-brDffloethyltnmethylammoiiiam  biemide  slowly 
diasolved  and  a  light  brown  tol-d  reperated.  which  wu  filtered  and  washed  with  acetoaitnle  (20  mL)  and  then 
acetone,  and  crystallized  .  i-butanol,  followed  by  drying  under  reduced  preisure.  Yield  61%;  m.p.  IM- 
115  ‘C  (Lit  l«2- 190  ‘C).  /  ysii  for 

Acetobmaao-o-glecopyraaeee  used  to  prepare  3-S  and  ecelehreme-b-rlhafurannee  used  to  prepare 
6  were  prepared  by  the  procedure  of  Haynes  and  Todd  without  modifKatioa.*.  CUeromethyl  prepyl  ether 
used  to  prepare  7  wu  prepared  by  the  procedure  of  Henze  et  at}^ 

1,3-Disubatitutud  pyridinium  halidu  3.  S-7  and  the  laegulueHalam  hreealde  4  were  prepared  by 
treating  the  parent  heterocyclic  compound  with  the  appropriate  bromide  or  with  chJoromethyl  propyl  etKer 
in  refluxing  acetonitrile  using  the  general  procedure  of  Lovesay.*'*^  Products  crystallized  from  the  reaction 
solucioat.  Mtmu  of  the  compounds  are  u  foUosss  3-acetyl- 1 -<2,3,4, d-tetraacetyl-^-D-glueopyranosyl)- 
pyridiniura  bromide  (3);  l-<2,3.4.6-tetraacetyl-^-D-ghicopyTaaoeyl)isoqttiaoUnium  bromide  (4X  3-afflino- 
carfaoayl- 1  -{2,3.4.6-  eetraecetyl-O-gtuoopyianorylKpyridiaium  bromide  (S);  3-aoetyi-l-<2JJ-trmBe(yt-^-D- 
ribofuranosyDpyridinium  bromide  (6);  and  3-aniiaocuboayl-l-<pn>posymethyl)pyndiniuffi  chloride  (7). 
m.  POLYCABBONYL  COMPOUNDS 

A.  Dertverivet  of  4>Phesyi-2,4-41exehatyrlc  Add. 


Our  rtriootie  ror  impuiag  polyarboayi  compoojBdi ««  cyaaida  ioa  traga  is  based  up^  tb«  ntbiilfy 
sod  faciJe  fonnatioe  ^  cyaaoliydnii  adduca.  During  the  past  year  we  bava  cootimied  our  expIonrioB  of 
substituted  phenylbutyrates  rasuitiiig  from  the  coodeasttioB  of  the  correspoadiaf  substituted  acetopbeuoM 
with  diethyloxaiate.^’*  The  structures  of  the  six  additional  exsunples  at  this  clast  that  subtsiittKi  for 
screening  this  period  are  illustrated  below.  The  carboxylate  8  wts  prepared  by  hydrolysis  of  the  ethyl  ester, 
s  compound  that  was  described  and  submitted  last  year.  The  physical  properties  of  these  compounds  are 
sutnmarued  in  Table  2. 


•CCO.Y 


8:  X  •  4>llOt.  y  •  H 
9;  X  -  3>r.  Y  -  Et 
Ith  X  -  3-MeO.  Y  -  Et 
U:  X  -  3-Cl.  Y  -  Et 
12:  X  -  3-lle.  Y  -  Et 
13;  X  -  3--ttO,.  Y  -  Et 


B.  Darirettvee  ef  3*fh«nyl-2-«xoproploak  AcM. 

As  a  second  clast  of  carbonyl-cootaining  compound  capable  of  cytside  detoxificatioa,  we  choee  to 
prepare  the  series  of  substituted  phenylpyruvates  shown  below.  The  syuthesis  of  these  suhstaocM  was 
upon  literature  methods,  begioniai  with  a  substinited  beazaJdehyde  (Eq.  D.  Thoa,  the  startini  aldehyde  was 
condensed  with  Af-acetylglyciiie.  and  the  resulting  oxazoUnone  (A)  treated  with  acid  to  cleave  the  ring, 
yielding  the  desired  pyruvic  acid  derivative.  Table  J  lummarues  the  data  obtained  for  these  compounds. 
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IX7C1IMKNTAI,  SICTION  POl  PAST  m. 

GtMrai  Proodart  for  I)m  Prt^ondoo  of  Sotedloto^-ph— yl-i,4-<ioCT>otyr<rt*  CrUrt. 

Freshly  cut  N«  (1^  g,  0.0521  g>acoa)  was  added  to  EtOH  (lOO^mL)  aoder  N|  in  a  500' ml.  3-iieck 
flask  equipped  with  a  mechanical  stirrer,  a  ground  glass  stopper,  and  a  gas  inlet  tube.  The  mixture  wu  stirred 
until  the  Na  had  completely  dissolved,  then  equimolar  amounts  (0.05  mole  each)  of  diethyl  oxalate  and  the 
appropriate  acetophenone  were  added.  The  reaction  mixture  was  stirred  for  3  h.  resulting  in  the  formation 
of  a  thick  slurry.  If  the  thicknen  of  the  slurry  interfered  with  stirring,  more  EtOH  was  added.  The  slurry 
was  simtion  filtered  and  washed  with  anhydrous  EtOH  until  the  wash  aolveat  was  colorlesa  and  the  salt 
relatively  dry.  The  salt  was  then  added  to  H^O,  and  the  resulting  suspessioo  was  acidiTied  to  pH  5  by  the 
dropwise  addition  of  glacial  AeOH  with  stirring.  The  resulting  lighter-colored  solid  was  filtered  isd  dried 
in  rncuo.  When  required,  the  compounds  were  further  purified  by  adding  to  HjO,  reacidifying  with  AcOH 
to  pH  3.  and  drying  in  vacuo. 

Ethyl  4'(3-naoropheayl)-2,4-dio»>lHitynte.  Mp  56-57  'Q  MS  (FAB)  m/e  239  (M  4^  I);  IR  (KBr) 
309S.8.  2995.6,  1742.8.  1621.4, 1609.3,  1579.4.  1447.6,  1269.3.  1251.4,  11S1.6.  1137.4,  1024.1,  774.3  cm’*;  ^ 
HNMR  (Me,SO-d«)  S  14.60  (br  i,  1.  H-4>.  7.94  (d.  1.  H'6').  7.87  (d,  I.  H-S*).  7.63  (m.  i.  H-20.  7.58  (m,  I. 
H-4').  7.13  (I,  1.  H-3).  4.32  (q.  2,  -OCH^CH^,  1.33  (t,  3,  also  very  weak  raultiplets  at  4.61, 

4.21,  1.26  for  the  unenulized  tautomer.  Anal.  Calcd.  for  C^HjjO^:  C.  80.50;  H,  4.62.  Found:  C,  60.56;  H, 
4.69. 

Eihyl4-(3-mclhoxyphceri)-2,4.4h>xob«tyrrtc.  Mp  53-54 'Q  MS  (FAB)  m/e  251  (M  4  ! );  IR  (KBr) 
3132.4,  3089.9,  3000.0. 2845.6.  1742.4.  1595.6.  1580.0,  1470.0.  1185.2,  1 135.6,  IC21.4,  772.9,  cm'';  ‘  HNMR 
(MejfSO-d^  6  14.70  (br  s.  1.  H-4).  7.65  (d.  I.  H*6').  7.51  (s.  1,  H-20. 7.48  (d,  1.  H-S*),  7.27  (m.  1.  H-4').  7.08 
(br  I,  1.  H-3).  4.32  (q.  2.  -OC//,CH,).  3.85  (s,  3.  -OCH,).  1.33  (t,  3.  -OCH,CW^  also  very  weak  multiplet 
at  4.60  for  the  unenolixed  tautomer.  Anal.  Calcd.  for  Ci,Hj40|:  C,  62. 40;  H,  5.60.  Found:  C,  62.34;  H.  5.78. 

Ethyl  4-(3-chleroplMayl)-2,4-diexolNityntt.  Mp  55-57  'Q  MS  (FAB)  m/e  255  (M4I);  IR  (KBr) 
3120.9.3100.0,3016.6.2999.8.  2950.1,2917.6.  1975.0. 1732.4. 1626.9. 1607.9, 1594.8.  1560.7,  1363.7,  1276.8. 
1271.6.  1267.0.  1223.9.  769.2  cm'*; '  HNMR  (Me,SO-d,)  i  14.30  (br  1.  1,  H-4).  8.06  (s.  1.  H-2‘).  8.02  (d.  1. 
H-6‘).  7.76  (m,  ! .  K-4').  7.60  (t.  i.  H-5').  7.09  (br  s,  1.  H-3).  4.32  (q,  2.  -OC/f,CHj).  1.33  (t,  3. 
alto  vary  weak  multiplett  at  4.62,  4.19,  102  for  the  unenolixed  tautonser.  Anoi.  Cakd.  for  C^tHjjGO^:  C. 
56.69;  H.  4.33.  Found:  C.  56.56;  H.  4.30. 
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Stkyi  4><3-»{t>«9liMjrl)-2,4Hil«»kctimt«.  Mp  73>74  ‘Q  MS  (FAB)  m/v  2«6  (M  1);  !R  (KBr) 
3073.9, 2993.5.  1733.7. 1614.0. 1604  0,  1330.3.  1477.2. 1366.0.  1349.1.  1272.3. 1130.7. 1072.6, 10192,  731.3. 
714.1.  673.4  c>n*h  ‘  HNMR  (Mi^-d*)  f  8.71  (»,  1.  H-20.  8Jl  .m,  1.  H-O*).  8JI  (m.  I,  H-40.  7.17  (t,  1. 
H-3 ;,  7.18  (br  j.  1.  H-3).  4J3  (a.  2.  1 J3  (t.  3.  -OCHjC//^,  abo  very  week  miiltiplflts  at  4.73. 

423,  1.23  for  cb«  uoeDOliaad  autoiBer.  Anal.  Calcd.  for  C^jjNOf.'  C,  5424;  H.  4.13;  N,  328.  Found:  C. 
34.26;  H.  4,16;  N.  3.14. 

Ethyl  4-(3-H«thyipb«arl)-2,4-4iex«h«tyrate.  Mp  37-39  ‘C;  MS  (FAB)  m/e  233  (M  ♦  1);  r<  (KBr) 

2987.3,  1976.2,  1729.1. 1627.3.  1597.9.  13912. 15792. 15182, 151 IJ.  1470.9, 14442, 1364.8. 1270.7, 1237.7, 

1 173.3,  1 115.6,  1 1082,  1085.3. 1029.0. 867.9.  7702. 628.1  cm'h  ‘  HNMR  (Mej,SO-d*)  (  7.82  (br  s,  1.  H.2'), 
7.80  (d,  I,  H-60.  7.43  (m.  1,  H-SO.  7.43  (a.  I.  H-4').  4.40  (br  $.  2.  H-30.  427  («,  2,  -OCf/^CH^,  2.19  (». 
3,  CH|-3p),  1 29  (r,  3,  -OCHyCATi).  abo  very  weak  multiplet  at  6.90  for  the  uaesolized  autoiBer.  Anal. 
Calcd.  for  C„Hj,04:  C,  66.67;  H,  5.98.  Found:  C.  66.7C;  H.  6.04. 

Syatacait  of  Sobsdtuud  Fbonyl  Fyruvabe  (3-flieByl-2-oxopropl««ata8). 

A  solution  of  yv-acetylflycitM  (7.0  t.  60  mmol)  in  20  mL  acetic  acid  and  21  mL  acetic  anhydride 
containini  sodium  acetate  (14.4  g,  176  mmol)  and  64  mmol  of  a  substinited  benzaldahyde  was  stirred  al  100 
*C  for  2  hn.  After  the  solutioa  was  cooled  to  10*C,  100  mL  H^O  was  added  arith  vigorous  sdning.  Tlte 
iwultiag  precipiate  (A)  was  collected  by  filtration. 

A  solution  of  A  in  130  mL  HOAc  was  heated  to  lUO  *C.  Five  mL  H|0  was  added  and  the  solution 
stirred  at  100  *C  for  13  min.  Upon  allowing  the  solution  to  cool  slowly  to  room  lemperaturo,  a  precipimte 
formed  (B).  In  some  cases,  no  precipitaln  fonned;  the  solution  was  then  stripped  to  dryness  to  obtain  B. 

A  suspensico  of  B  in  130  mL  3N  HO  stirred  at  reflux  for  7  hrs.  After  the  mixture  was  cooled  to  0 
*C.  (he  product  C  was  ooUe^d  by  filtratioo  and  cashed  with  cold  H|0  and  dried  under  vacuum. 
(4->Nlorepheayf)pyrartc  add  (ex*',  j  pn  .laiily  in  enolixed  form). 

M.p.  182-184  'C;  MS  (neg.  fab)  m/e  208  (M  -  I);  IR  (KBr)  3475.7,  34732,  3075.0,  1973.0,  1763.0, 

1681.4,  1391.7,  1312.3,  1446.6.  1324.6.  1316.4, 1244.4,  1203.1.  873.36,  862.92  cm'h  NMR  (Me^-d^  ( 
13.60  (br  s,  IH.  H*)  1026  (br  s.  IH.  H^),  8.19  (n,  2H.  H-3').  7.98  (m.  2H.  H-2').  6.34  (s,  IH.  H-3).  There 
was  also  a  small  signal  ( 1  / 1 4  the  intensity  of  the  peek  at  6.34)  at  4.38  for  iha  uaenolizad  tautomer.  Anal,  cakd 
for  CV<tNO,;  C.  31.67;  H,  3.33;  N,  6.70.  Found:  C.  31.84;  H.  3.32;  N.  6.53. 

(4-BreeMph«ayl)pynivic  acid  (exbts  primarily  in  enolixed  form). 


•*«k  • 
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Mp  I77-1«3  *C;  MS  (M«  FAB)  m/»  24}  (M  •  U  K  (KBr)  3«?4.  34654.  !9QS4.  !ttS4,  i««4. 
14444,  1219.7,  1200.0,  107A9  ca'*;  NMR  (M«,SOh1,)  <  1346  (br  «.  IH,  IT).  9.4S  (br  i.  IH.  IT).  7.71 
(m.  2H,  H-3'),  7.S3  (m.  2H.  H<2*).  647  (i,  IH,  H-3).  Thm*  «m  •  mmO  liiMl  (1/14  tiM  iattmity  of  tho  |Mtk 
at  647}  at  4.13  for  tha  Boanoliaad  tautomar.  Anal,  catcd  for  C,H|BaO^‘  C,  44.44;  H,  241.  Fottnd  C.  44.49; 
H.  287. 

(4>Clilofopbtayl)p|rrar(c  acl4  (euits  primarily  aaoliiwl  fom). 

Mp  183-187  *C;  MS  (nag  FAB)  m/e  197  (M  -  1);  IR  (KBr)  34654,  19114,  1679.8,  16644,  1436.1, 
14094,  1225.2,  1201.3,  1088.7,  86745.  821.10  0*-^  »H  NMR  (Ma,SO-<l«)  (  13.31  (bf  8  ,  IH,  HT),  9.47  (br 
a,  IH.  IT),  7.78  (m.  2H,  H-3').  7.40  (m.  2H.  H-2').  649  (s.  IH.  H-3X  Thara  «88  a  saaaU  tigaai  (1/14  tba 
intaosicy  of  tba  paak  at  649)  at  4.18  for  tba  oaaooliaed  taatomar.  Aittl.  ealcd  for  C^HfCIOi:  C,  54.41;  K, 
343.  Foufldt  C.  54.08;  H,  3.43. 
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TAILI 2.  4-PHlNYL-2,4.0K>X0BUTVfiA7ek 

Smtctun  No. 

Ykkl.« 

Molocnitr  Fomiik 
(Fonenli  Vl) 

EJmbmmI  AaoJyaot 

Cklcd 

Fond 

«C  %H  %N 

1 

75 

110-113 

CaH„NO, 

(205.22) 

S4J4  4.15  5Jt 

UJ2  4J4  5.42 

9 

69 

50-57 

CijHji04 

(23UI) 

60J0  4.62 

60.56  4.69 

10 

M 

53-54 

■Bn 

62.40  5.60 

62.34  5.71 

11 

69 

55-57 

56.69  4J3 

56J6  4JQ 

12 

35 

37-39 

CuH„04 

(234.25) 

66.67  5.91 

66.70  6.04 

13 

13 

73-74 

jUBSSSU 

54.34  4.15  5.21 

54.26  4.16  5.14 

TABLX  3.  3-FHKNYL-2‘OXOPSOnONATES. 

Stnicturo  No 

Yield,  % 

M.p.,  X 

Molocvlar  Formula 
(Fomala  Vt) 

Elaanial  Aoalyna 
CAIcd 

Foiwd 
%H  %N 

14 

19 

112-114 

CfHrNO, 

(209.157) 

51.67  3.35  6.70 

15 

12 

177-115 

(243.06) 

4.44  2.11 

44.49  2.17 

16 

94 

113-117 

C^HtOO, 

(19101) 

17 

66 

151-156 

(it2.:5) 

59J4  3.15 

59.46  3.U 

It 

60 

141-145 

(164.16) 

65.15  4.M 

66.02  5.07 

19 

Purebuod 
froffl  Aldrkh 

204-205 

CAO4 

(110.16) 

60.00  4.44 

^.00  4.45 

20 

66 

175-112 

C„HuO, 

(224J)) 

>1.93  iJ6 

51.91  5.42 

(194.19) 
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II 


ilO-115 


6i.l3  3.i9 

61.90  5J7 
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IV.  MITAL  COMPUZES 

Ai  diKUMd  in  drail  ia  QiarMriy  lUpoft  7,  w«  tev»  MibutMd  apc«  ■  fyathMie  proftw  »  aipion 
dM  utility  of  porphyriniiad  phdialoeyaainM  for  cyuktoaattconiiaL  Briofly,  o«r  pramiM  for  thit  ippranck 
is  that  th«  toxicity  of  nwtai  ioM,  whick  ham  a  hitk  afflaity  for  cyacida  and  affoetiiraly  saqnaaiar  it  hi  ifirv, 
can  ba  raducad  suffieiantly  if  tuitabla  waaar  aotabla  coaplexat  can  ba  piaparad.  Thoa,  staapla  EDHTa 
oomptexas  of  cobalt  ara  alroady  empioyadaicyaaidaaatidotatiaiavaralcoaoiriss.  iainfoicia«  our  baliaf  that 
further  investigatioa  of  this  coacapt  is  wamatad  This  raport  period,  tha  two  phthaioeymnm  comploxes 
depictad  below  ware  praparad  and  sutoinad  for  scroaeias:  tamral  additional  ataaiplat  art  in  various  sagas 
of  praparmtioa  and  will  be  nbatioad  shortly. 


EXPERIMENTAL  SECTION  FOR  PART  IV. 

Synthesis  af  Fe(II)  Stlfathalacyaslaa.’^ 

Tha  fflonosodium  salt  of  4-tuIfopbthalic  acid  (0.04  m),  animoniua  chloride  (.023  m),  oua  (0.25  s), 
ammonium  snolybdata  (.0002  u).  and  iron  lulfaa  (.012  m)  ware  ground  togathar.  Nitrobattaaaa(10  aiL)  was 
heated  to  ISO  *C  in  a  three  neck  flask  Httad  with  condenser  and  tbennometar.  Tha  solid  mixtura  was  added 
slowly  with  itirriag  while  kaepiag  tha  tampaiiture  between  100-190  *C.  The  haterotanaous  mixture  was 
heated  0  h  at  ISO  *C.  Tha  crude  product,  a  solid  cake,  was  grounded  and  washed  with  methanol  uadi  the 
nitrobeuane  filtrate  was  no  longer  disoolorad.  The  ramaiaing  solid  was  added  to  275  mL  of  IN  HQ  saturated 
with  sodium  chlorida.  The  aoiutioa  and  aocompanyiag  ondissolvad  matarial  wart  britfly  haatad  to  boiling, 
cooled  to  room  temperatora,  and  filtered.  The  resulting  solid  was  dissolved  in  200  mL  of  O.i  N  NaOH.  The 
solu*icfi  was  hsaad  to  80  *C  and  iosoiubie  impnritiet  ware  iaunadiaiBly  separated  by  fUtratioa.  Sodium 
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eU<Hid«(I3}g)  wua<M«dioilM*o(BtiM.  At  tftui  pmat  aooM  of  (k*  totid  prpduct  pnctpiand.  IViitanry 
wn  sgaiB  feottod  sad  itin«d  st  90  *C  aatii  mb atoaii  tvolntioa  itoppBd.  TIm  product  was  obtaiaod  by 
filtmion.  Th*  solid  ««■  wtthod  with  90%  bqimow  ticokol  uadi  tlw  filtnSB  wte  chlorido  frat.  Th*  product 
w«i  rafloxad  for  5  k  ia  100  mL  of  abBolata  aloohai  Tha  pno  product  was  obtaiaad,  flliarad,  aad  drM 
oviraight  Im  who  ovor  P}0|. 

Aatlytia  Kfass  spw  M*.  977.  M  -  Na.  93S:  M  -  2hh,  933.  M  -  JNa.  911.  M  -  4Na,  tU.  Calculaiad  for 
CaHuNjOi^^Na^Ft  JHjO  {FW  1032.6).  C.  37  jW);  H,  1.95;  N.  10.15.  Fouad:  C.  36.2;  H.  1.95;  N.  11.00. 

SyathMlt  of  Cahalt  Salfapfcthalacyaaiaa.^  Tka  awnoaodioa  aah  of  4-t«Jfophthalic  acid  (0.04  aol). 
aouacaium  chlorida  (0J3  atoi).  oraa  (0  J5  aol).  aauaoBiuai  aolybdata  (0.0002  aol).  aad  cobalt  sutfate  (0.12 
awl)  wan  grouod  wtathar  tod  haatad  to  120-140  *C  for  30  aiia;  sabaaqoaady.  tha  taoiparatura  w«  raisad 
to  190-200  *C  for  4  h.  TIm  raraltiag  rasidna  wm  powdarad  aad  tkaa  addad  to  a  wtartttd  solatioa  of  KaCI 
to  lAl  HCl  (300  fflL).  This  idutioa  was  heated  to  70  *C.  eoolad  to  room  toatparature,  tod  filtered.  The 
residue  was  dissolved  ia  O.IN  NaOH  wlutioa  (250  oiL),  haatad  to  90  *C  aad  filtared  quickly.  NaQ  (125  g) 
was  addad  to  the  filtrate,  which  was  reheated  to  90  *C  for  2  h.  The  product  precipitated  after  cooliag.  aad 
was  filtared.  washed  with  90%  athaaol  uatil  chloride  fiea.  than  refluxad  for  4  h  ia  absolute  alcohol  (50  mL). 
After  soother  fUtracioa  the  product  wu  dried  nodar  ladnoad  praaauie  over  FjOg.  Yield  72%.  Aoatyaia  for 
C,^uNgOjjS«Na«Co.2H,0  (FW  1015.67).  Calsuktad  C,  37.92;  H.  1J9;  N,  11.03.  Fouod:  C,  37.14;  H, 
1.69;  N.  11.43. 

V.  SULFUB-CONTAINING  COMFOUNDS 

A.  DbairidM  aad  Balalad  CaMpaaada. 

Cootiauiog  work  lepoitad  ia  the  Aaaual  Report  for  year  1 ,  tha  foOowiag  two  daulTides  (24, 2S)  were 
prepared  according  to  methods  showo  ia  the  accMpaayiag  schema  aad  subaiittsd  for  mating  this  period. 
Both  compouads  wen  already  kaowo  from  tha  paiaat  titaranue.  Fhyakal  dam  is  reported  ia  Table  4. 


■a  -  -ca,c,B, 


n 

ft.  TlkralfaaalM. 

Tte  priato'  tkimt  of  ow  titixn  tkb  nport  ported  Im  tewotvod  lyortmte  tad  poriflccttea  of 
thteculfonato  oad  thteoslfttt  ipociM  wUd^  M  ilroody  atatteood,  act  M  dotoxifT  cjnnkte  tterovth  temettea 
with  tbo  munmoltei  ndfartraatforoM  podiwty.  Is  porticalsr,  thwo  coMpoosdi  set  as  tsbttmn  is 
rhodaaoM'prooiotad  roactkwt.*  la  tba  tbtendfosata  group.  «•  have  sabishtad  tn  sowal  atoatt  datissod  for 
this  purpose,  whoao  structures  are  givaa  below. 
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These  compottods  were  prepared  by  treamieBt  of  the  oortespeadiai  taifoayl  cbioridaa  with  sodiuoi 
sulfide  as  described  is  the  Uteranue.'  Is  additioo  to  the  lubiaitted  coapouads.  several  thteealfoDataa  were 
prepared  as  iatraetabie  tautures  which  could  aot  be  purified.  Table  S  suamiarizaa  the  propertiaa  of  the 
submitted  duoaulfonatas. 

C.  Thteealfatea. 

The  fim  thiosulfates  prepared  ia  this  program  were  rwitlarioaic  aaiao-subetituted  deriTUtivea, 
formed  by  treaoneat  of  the  correapooding  broawalkylaaiiae  with  — | — ^ —  thteaulfata.  Ia  addittea,  .f-sulfo 
derivatives  of  cystsiae  aad  peaicillamiae  were  syatheaited  by  trsatmeat  of  the  paieat  thioi  with 
chlwosulfoaic  acid.  The  bariuta  salt  of  ^•tuU’oglutathioaewaraiaBilBrty  prepared,  aad  after  parifkatteawaa 
coaverted  to  tbe  sodium  salt  for  ttfiaej  mstteg.  The  structures  of  these  salfaae  sulfur  donors,  aad  of 
additteoal  esaaiples  subaequeody  subeutted,  are  summarizad  ia  the  dsegraaia  betew,  aad  tbair  physical  date 
follow  ia  Table  6. 
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0,SS(CH4)aS90t 
90:  •  •  3 
97:  a  •  9 
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COaH 
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B  •  r  •  lu 
B  -  Bt.  r  -  R 
B  -  l-pr.  r  -  R 
B  »  Ba.  r  -  H 


0 

♦  II  .08: 

RaNCKCHaCHaCBRCaCHaSSO, 
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D.  3>tf>14*Ditklal«-3-tU«waa. 

Two  roam  wara  iamtiiotad  for  tb«  praparatioa  of  tha  titla  oompoaarti  (Eqa*>  0,  HI).  T&a  flnt 
method  coaaktaotly  producad  raducad  yiaidt  talative  to  aiathod  m,  lo  tha  fauttr  praparatioa  ii  bow  baiag 


eaqjioyed.  So  far  a  siaola  auaipte  of  tfaii  ian«  (stnctnia  57,  Eqa.  Ill)  hat  baaa  labaiintd,  ahhoaoh 
praparatioa  of  additional  examplaa  a  ia  piofraa.  Dan  for  thii  coapoood  it  wamraiaad  ia  Tabia  7. 
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IXFfUMXKr AL  SECTKM  FCMt  V. 

SnOMrit  at  S^Ki(tiawMttiyl)liyiMl»te  (24)  la  Ttaw  Steps.  Stop  I. 
autaM.  Ns  mstsl  (23.0  t<  1-00  was  addsd  is  somU  piscM  to  «  wsO-tdmd  lolutioo  of  bsaxyl 

OMreaptsn  (lit  mL,  1  mol)  in  400  mL  sbsotott  ttkaaol.  which  wot  cooM  in  u  ies  both  dnrinp  the  ndditioa 
of  Nn.  A  eolation  of  1 .3-dichloroscstone  (63  J  t.  OJ  mol)  is  100  mL  abs^on  nhsnol  waa  addod  dropwiaa 
during  a  2  h  period  with  continued  stirmg  and  cooling.  After  the  additkwi  was  cos^ileMd,  the  resetiOB  waa 
allowed  to  nir  at  20-23  *C  overnight  (IS  h).  The  solvent  waa  evaporatsd  im  noouo,  and  the  rsaidiM  wu  taken 
up  in  400  mL  ether  tod  fUtsind  from  inorganic  matter.  Ths  filtima  waa  washed  twice  with  lOO-atL  portioaa 
of  HfO,  dried  over  MgS04.  then  evaporated  mMCMo  to  a  dark  vtscoasoi)(  104.7  gX  Sl^2.  54-Sia(hoaKj4- 
thlemethyOhydnetela.  The  reaidse  from  Step  I  in  1050  mL  afaeolals  ethanol  was  warmed  to  60-70  *C  with 
stirring  in  an  oil  bath.  A  solution  of  potastium  cyanide  (33  g)  in  330  mL  HjO  was  added  followed  by  210 
g  of  solid  anunooium  carbonate.  Stirrisg  was  cootisaed  at  60-70  *C  for  24  h.  Upon  cooling  a  brown  solid 
separated  and  was  collected  by  filtration,  then  washed  with  ethanol  and  HjO  to  give  77  g  of  light  beige  solid. 
Step  3.  5.5-  Bis(thioaMihyl)kydaat«ie  (24).  A  portion  (4.0  g)  of  the  solid  from  Step  2  was  dimolved  ia  100 
mL  of  liquid  NHj.  The  solution  was  treated  adtb  small  portioaa  of  Naarith  vigorous  stirring  until  the  mixtoia 
developed  permanent  blue  color.  The  blue  color  was  discharged  by  the  additiMi  of  ammonium  chloride,  then 
more  ammonium  chloride  was  added  (a  quantity  equivalent  to  the  Nn  used).  The  ammonia  was  allowad  to 
evaporate  at  20-23  *C  overnight  under  a  slow  stream  of  Nj  leaving  a  solid  reeidae.  Column  chromatography 
(using  60-200  mesh  silica  gel  and  elution  with  CHCj-MeOH.  93:3)  was  used  to  obtain  sure  24.  mp,  l9t-202 
•C.  Anal.  Calcd  for  C,H,N,OA:  C.  31  23;  H.  4.17;  N.  14.31.  Found:  C,  31.10;  H.  4.02;  N,  i4.40.  Mass. 
m/z  92,  M*.  ‘H  NMR  (Me,SO-<V  <  (br  s,  1.  NH-)).  7.7g  (i.  I.  NH-1),  MO  (d.  2.  f  -  14.  CW,SHX 
2.71  (d,  2,  y  «  14.  C/fjSH),  2 J6  (br  1.  2,  SHX 

4- AnUno-l,2-dl«thleUne-4-carhexyilc  Aield  (2S)  ia  Three  Stope  from  54- WHbeazylthlemethyl)- 
hydentoie.  Step!.  2,2-Ble(btuTlthieeMth|rl)glycle«.  Crude  3,3-6is(beazyt-tluomethyl)hydantoin  (70  g) 
(see  under  synthesis  of  24)  in  1.73  L  of  H^O  oontsiaing  213  g  of  dried  Ba(OH),  was  refluxed  for  12  days. 
The  reaction  mixture  was  cooled  and  made  strongly  acidic  with  eonentrawd  hydrochloric  acid  to  dissolve 
suspended  barium  salts.  The  uadiaaolved  solid  was  collected  by  fOtratiod  and  weihed  with  HjO.  The  solid 
was  then  added  to  ethanol  and  the  ouxture  waa  stirred  20  min.  befoce  the  inaoluMe  was  coUectnd  giving  43.42 
g  of  product.  Step  2.  34-Bla(thlem«(hyl)gtyclae.  A  solution  of  4123  g  (i  19  sssia)  of  the  product  from 
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St»p  I  ia  910  ad.  aahy<inntt  NH,  wn  tmtad  with  Na  awtal  ia  waall  piacw  with  viforova  itirriah  aadl  cha 
laixnue  deveiopad  s  parasaaeat  biua  coior.  Tha  oioe  color  was  diichargad  by  tha  additioa  of  a  sanll  tasoaat 
of  hButoaium  chlorida.  Mora  aauQooiBai  chiorkSa,  aquivalaat  to  tha  tpautity  of  Na  und.  was  thaa  addad. 
Tha  aaiBoaia  was  allowad  to  avaporata  at  20>2S  *C  ovaraihht  oadar  a  stow  tttaaai  of  K,.  Tha  raaadaa  wm 
tahaa  op  ia  SOO  aiL  H]0,  aad  the  pM  of  dM  sotatioa  was  adjustad  to  6  by  tha  additioa  of  diloia  HQ.  Tha 
solutioa  wu  then  extracted  with  300  mL  EtjO.  Tha  ethereal  phase  was  discardad,  aad  tha  aqiiaoas  phaM 
cootaiaiai  the  product  was  used  ia  Step  3  which  follows.  Step  3.  4-Aailaa-l4~dlthieiaaf4-<ar»a«yHc 
Add  (25).  The  aqueous  phase  from  Step  2  was  added  slowly  to  stmad  2N  solutioo.  Tha  exoacs  was 
destroyed  with  aqueous  10%  NaKSO|.  The  tohttioa  was  extracted  with  300  od.  Et^O.  aad  the  aqueous  phase 
wit  aeutralixed  with  coaoeatrated  NH4OH.  Tha  aantral  solutioa  was  filtered  free  of  uadisaolvad  aatsiiil, 
and  the  filtrate  was  cooceatrated  m  vacuo  to  500  oiL.  A  yellow  solid  separstad  out  aad  was  filtered  off,  then 
wsslMd  with  H,0  to  give  25  as  t  aMOohydrate,  mp  165-173  *C  dee.  Aao/.  Csicd  for  C4HtNO,S>HjO;  C, 
26.23;  H.  4.92;  N.  7.63.  Found;  C.  26.24;  H.  4.90:  N.  7.79.  Maa.  iw/r  183,  M+.  ‘H  NMR  (Me,Sa-d*)f  7.88 
(br  s,  I.  NH,).  3.50  tad  3.32  (two  d.  4,  due  to  aottequivaient  CHj  groups). 

Sadlaei  Methaaasalfaaothlaate  (26)  aad  aaalogoea  campaaads  27-35  ware  prepared  by  a  reported 
geaarsJ  procedure*.  The  procedure  for  the  prapaietioB  of  29  it  givea  as  t  typical  axampla.  Baasaeasalfoeyl 
chloride  ( 10  g.  57  mmol)  was  added  dropwise  to  s  stmed  solution  of  Na|S^HjO  (13.6  g,  57  mmol)  ia  HyO 
(50  mL)  kepi  st  95- 100  *C.  The  stined  mixture  was  then  refluxed  overaight  (aboot  16  h).  The  resultiag  clear 
solution  was  evaporated  to  dryness  (1  nm,  rotary  evaporator,  bath  20-25  *C).  The  dry  residue  was  extracted 
with  hot  EtOH  tod  was  recrystailizad  twice  from  EtOH. 

Oteodlum  f  J'-14-I(haaadirl  BIsfthiaiulfata)  (36)  a»d  Heaiolofs  37-40.  The  a,w-dibroaioalkaaa 
aad  two  molar  aquivaianti  of  Na,S,0,-3H,0  ware  dissolved  in  EtOH-Hp  (1:1  by  volume.  50  mL  per  4.0 
mmole  of  NsjSjOj’HjO).  The  solution  wsi  refluxed  2  h,  cooled,  and  eveporated  to  dryaao.  Tha  rusidua  wm 
racrystxllixad  from  EtOH  (9:1  by  voluaM). 

Sadlam  5-|4-(Mathaxycarbaarl)batyl|  TUaaalfata  (41)  aad  Sodiam  5-(7-Carbaxyhaptyl) 
Thiaealfata  (42).  Equioiolar  amounts  of  tha  appropriate  w-tubstiialadbroBWCOinpouods  sad  Na]S}C|*5H^ 
in  HyO  eontaioiog  sufficiaat  EtOH  to  produce  s  clear  solution  wm  refluxed  2  h,  coded,  and  evaporated  ia 
vacuo.  The  rMiduai  were  recrystaUixed  from  H,0  by  additioo  of  EtOH  three  or  four  timae  or  natil  tha 
precipitated  solid  wm  free  of  NaBr.  Froducts  were  dried  in  focno. 


Sy««Mi  «f  ItfaKtfwitf  BMkli  Saitt  (43. 44). 

A  waxtan  ot  dichioraMatOM  or  a.a'-<IibroflKHt>'xylMo  (0.1  ■)  sad  thiooolfitf)  <0.2  ■)  ia 
30%  alcotiol  (60  mL)  wag  raflBiad  for  I0aua-21u’.  Solvaat  «■  raaovad  to  dryoen  aad  90%  ileokol  addod. 
fodowad  by  wirmiag  to  30  *C.  Oa  oooliai  tha  product  Mparatad  Md  after  filtratioa  *as  crymlUaad  3>4 
tisHa  from  hM  aqaaoia  atfaaaol  (90%). 

TUeaalfaric  add,  2  ai)»>5.5'1.3-prapaBa41yl  aater,  dhadtem  ad<  (43).  Yield  62%;  mp  131-40  *C. 
Anal,  calcd  for  C^OTS4Na,lH^  C.  10.46;  H.  1.73.  Fouad  C.  10J4;  H.  1.69.  Mm  ipac.  (M  -  M)  303. 

TUoMUfute  add,  5XKO-pbaaylMa)dlyloatar,  diaadlam  tah  (44).  Yidd  39%,  a4>.  19S-19t  *C. 
Anal,  caled  tot  C.  23.94;  R,  2.76.  Fdoad:  24.05;  H.  2.63.  Mmipae(M  •  Na}' 331. 

(M  ♦  Na)*  397. 

^-(2-Aadaaathyl)-TUaaalfarfc  Add  (45)  aad  3-(3-4  ■laiprapyl)-Tblaaalfa>te  Add  (47).  A 
solotioa  of  oquioolar  aaiouaci  of  2-broiBoethylaiDijM  hydrobroauda  (for  6)  or  3-broaiopropylaaiiaa 
hydrobrom^  (for  7)  with  MiSjOj^HjO  ia  MeOH  (I  oiL  par  nmol  of  li4sS|0|*6Hs0)  wit  kapt  at  60  *C  for 
1  h.  Tlu  cooled  solutioa  dapoaitad  dm  product  6  or  7.  Rasolts  aia  iadadad  ia  Tabla  2. 

Syathaah  af  2-0(mtfcylaaiiaaathaaatiiloaalfaric  Add  (46). 

A  munira  of  2-<limethyUiniaoeeiiyk'hlonda  hydroehJorida  aad  atataanam  tfaioaalfam  (0.1  m)  ia 
methaaol  (2  J  mL)  wn  heated  oo  a  water  bath  at  60-65  *C  for  2  h.  Methanol  arts  than  removed  oadar 
reduced  prenora,  leavini  a  vacow  product  AQueous  ethaaol  (93%)  was  added  to  precipitate  tha  solid 
product,  which  was  recrymUixed  from  93%  ethanol  3-4  dmao  until  M|0,  free.  Yield  42%.  mp  160-162  *C 
Anal,  calcd  for  C,  24.96;  H,  6.17;  N.  7J7.  Found:  C.  23.0,  H,  6.ir.  N,  7.03.  Mass  spec.  (M  -  H)*  IM. 

J-SalfoeyiteiBa  (4«).  5-Sairepaaidltemiaa.  sa4  J-SelfipseirHlmles  (49),  sad  5-4- Assteepheayl 
Thlsselfsfte  AcM  (99).  These  three  caadidstes  were  prepared  by  trsamsw  of  the  oorraapoedlaf  thiots  whh 
GSO|H  to  glacial  AcOH  at  described  by  Tanaka  rt  al}*  The  reported  procaduras  proved  to  be  readily 
reproduced. 

Glyclaa.  hf-(Af-p-^gtetaaiyl-l.Saira-b-cyftiayi),  Wiiilete  Salt,  Dthydrato  (SI)  (Sadlcm 
datethlaaata). 

Olutethiona  (6.4  ousol)  was  added  to  a  raactioo  mixture  of  sodium  sulfite  (26.0  mmol)  in  9t  od.  of 
a  0.03  M  CuSOf  solutioa  adjusted  to  pH  10  with  concentrastd  stemoain.  Tha  reactioa  wm  stirTed  for  2  ur 


at  room  temperatura  aad  than  tea  mixture  was  kept  in  the  refrigeteaar  overnight  The  solutiofi  (-40  sL)  ws- 


coocwitrMd  oo  a  rotary  avaporator  and  paaaad  tknmgh  a  coloma  of  Oow«x  30  W  (If*  fona,  100-200  oaeata; 
2  X  20  cm)  with  water  as  a<vaat.  Ttz  eiaam  costaiaioi  GSSOfH  wn  ataia  coaee&tnued,  traatod  with  1.0 1 
of  barium  acetate,  and  disscived  in  25  mL  of  watm.  The  resuJtiiit  precipitate  wet  removed  by  centrifutatioa 
and  the  barium  salt  of  CSSO^H  was  prectpiiaiad  from  the  supernatant  by  dm  additioii  of  3  volumes  of  93% 
ethanoL  The  barium  salt  was  reprecipitated  4  times  with  ethanol  and  was  then  dried  over  PjO|  under 
vacuum.  Yield  62%.  caicd  for  Ci*HuNp^Ba-2H,0:  C,  21.49;  H.  3.42;  N,  7  Jl.  Found:  C.  21J1; 
H.  3  J9;  N.  7.02.  Mam  spec.  (M  ♦  H)*  524.  (M  -  H)*  522. 

Freparattoa  ef  Sedtnm  deuthleeate. 

Barium  (lutathiouate  (2.30  f)  was  disaotved  in  20  laL  of  water  and  sodium  sulfate  (0.634  g)  was  added 
at  room  temperature  Barium  sulfam  was  removed  by  fUiratioB  and  the  nitrate  freesa  dried  and  stoiad  in  the 
freemr.  (Yield  100%.)  Anal,  caicd  for  CioHuN,0^.2H,Ot  C.  23.69;  H,  4.09;  N,  8.99.  Found:  C,  23.31; 
H.  3.77;  N,  8.U.  Mam  spec  (M  -  K)*  430.  (M  »  H)^  432.  (M  -  Na)  408. 

Syathesis  ef  <a- Aaaldiaiam  thlesulfele  S  (Beam  Salts)  (S2-54). 

(a)  w-CUereprapleeltrlle  Hydrwchlertdet, 

a-Chloropropionitrile  (0.1  m)  waa  added  dropwim  to  a  stirred  solntion  of  O.Oi  m  of  sodium  etethoside 
in  dry  methanol  (too  ml.)  at  23  *C.  AfterooahoarofstiiTiAg,  t)Mamioehydrochlondea(0.11  m)  wen  added 

and  the  reaction  mixtura  was  stirred  for  16-24  h  at  23  *C.  The  mixture  waa  nitered  to  ramove  all  solids  and 
tbs  solvent  was  removed  from  the  filtraas.  The  resultiag  lesidue  was  triturated  with  ether  and  the  solid 
products  were  carried  further  without  purificetioa. 

(h)  w-AmMietamthieeuifelee. 

These  were  prepared  for  the  oorreepoeding  »<hJofaniaidiae  hydrochlorides.  a-CUonmasidine. 
ditsolvad  in  23-30  mL  of  water,  wu  treated  with  sodium  thioiuifate  aod  refluxed  I  hr.  The  reeetioo  mixture 
was  allowed  to  cool  to  room  temperature,  after  which  the  cootpouads  separated  and  were  removed  by 
nitracioa.  PuriTication  by  reerystalliatioa  from  ethanol  (3  nmas)  waa  t'oUowad  by  drying  uadar  reduced 
pressure. 

PreparadM  ef  Mthlelethlone  57. 

(a)  0.003  Mole  of  ethyl  beaxoytneetate,  0.012  mole  of  Lawesson's  raagant,  and  0.01  mola  of 

elemental  sulf ur  in  10  mL  hydrous  tolneae  wert  kept  at  llO'Cfor  10  bra.  After  cooliag  to  room  mparature 
the  mixture  was  placed  on  a  silica  get  culuau  and  the  tolueiM  was  elutad  svith  peiroleuffl  etber/ether  (93/3). 
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TIm  thiMt  WM  chtfd  10  oMotnaothw/octar  (70/30)  tad  tko  ««  JmIomL*  US 

•ad  CHN  «8t!>ses  eosfunsd  tte  ssreccsia.  Yidda  war*  knr  ia  amcM  aouafit. 

(k)  0.1  MoieofciuBaao,O.15B0l»o/mfsr.iAdOJ)4gofdiiclyiti«aidiMw*nrUliix«df<Mr21 

hn.  TIm  oiixtura  ww  tbea  kept  at  5  X  for  2  krt.  to  allow  d»  l^-ditliiola-3-rtiiona  to  cryitaUta.* 
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TABLK4.  mSULmSS  AM)  KILATXO  COMFOlJNaS. 


StrucTura  No. 

Yield,  % 

Moleoiiar  Fonaula 
(Fonnute  Wt) 

Eleamtil  AnelysM 
Olod 

Fovad 

«C  %H  «N 

34 

45 

192-194 

C,H,N,OA 

(192.25) 

31.25  4.17  14JI 

31.2t  4.17  14.44 

25 

1 

40 

175-H3 

C4H,noa*h,o 

(IS3.23) 

26.23  4.92  7.65 

26.13  4.90  7J1 

TABUS.  TRIOSULPONATIS. 


Structure  No. 

Yield,  % 

M.p.,*C 

Moteculer  Formula 
(Formula  Wl) 

Elemental  AniJyaea 

Caicd 

Found 

%C  %H  %N  %S 

Men  (FAB) 
cstioo.  aaioo 
orMH^ 

26 

74 

256-260 

CHjCiSjN^HjO 

(152.16) 

7.19  3.31 

7.71  3.27 

23,111 

27 

66 

HI 

(141.11) 

16.21  3.40 

16.03  3Jt 

23,  125 

2S 

52 

310-315 

c,h,0AN4 

(162JU)) 

22.21  4.35 

22JI  4.30 

23,  139 

29 

55 

215-216 

CaHfOiSp^a 

(196.22) 

36.73  2J7 

36.26  2.55 

23,  173 

30 

S6 

2)1-300 

(210.25) 

39.99  3J5 

39.45  3J4 

23,  117 

31 

69 

>350 

C^HfBrOjS^a 

(275.14) 

26.19  1.46 

25.94  IJ2 

23.  251 

32 

71 

325-330 

C^uOAN* 

(252J3) 

47  AO  5.19  25.41 

47.49  5.11  25.41 

2M-I^449 
2M  4- Ml.  495 

33 

60 

314-316 

C^HrOANt 

(246.25) 

41.76  2.16 

41.71  2.76 

23.  223 

34 

77  i 

1 

>300  j 

36.93  2.07 

36.64  2.03 

390-Ne.  367 
390-2Ne.  349 

39 

26 

236-231  1 

C,^uNOA^<« 

4441  4.11  4.14 

49.15  4.16  4.73 

M^H.290 

•  • 


•  • 
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TABLl*.  TmOSULFATlS. 

L  _ 

Smictun  No. 

Yield,  % 

M.P..  -C 

kloleeeltf  Foraole 
(FofBiUe  Wt.) 

Elttuentil  Aailym 
Calod 

Amad 

%C  «H  %N 

34 

42 

260-265 

(294 J4) 

4.05  1.00 

124  1.31 

37 

64 

310-315 

C,H,0,S4NvHP 
(330 J2) 

10.91  2.44 

10.94  2.39 

31 

52 

240-244 

C.H,4£W<VHP 

(374.42) 

19.36  3.74 

14.95  3.94 

39 

64 

245-250 

(400.45) 

24.00  423 

24.13  4  29 

40 

70 

172-175 

CiPl«C»,S«NvH}0 
(424 Jl) 

24.03  2423 

5.17  5.14 

41 

57 

101-102 

C,HuO,S^H,0 

(264.29) 

26.46  4.44 

26.19  4.33 

42 

36 

140-150 

CyiuOAN^HjO 

(296J4) 

32.43  5.74 

32.46  5.34 

43 

62 

134-140 

(344.33) 

10.46  1.75 

10.34  1.69 

44 

30 

195-198 

C«H,N^S«OrlJH,0 

(317.42) 

23.94  2.76 

24.03  r63 

45 

47 

194-196 

(Utmp  195-196) 

CjHrNOA 

(15722) 

1528  4.49  4.91 
1523  4.40  4.75 

44 

42 

160-162 

C^HitStNOy 

(14526) 

24.96  6.17  7  27 
25.00  6.17  7.03 

47 

60 

144-146 

(Ut-mp  149-196) 

CANOA 

(12125) 

21.04  5.30  8.18 
21.07  523  7.42 

41 

90 

204-205 

(Ut  BP  204-205) 

C,HtNO|AH,0 

(21922) 

16.43  4.13  629 
16.73  4.33  6.16 

49 

71 

202-203 

(Uc  BP  202-203) 

C,HuNOA 

(22924) 

2620  4.44  6.10 
26.19  4.44  5.94 

50 

90 

214-216 

(Ul  bp  254-255) 

CeHrNOA 

(20526) 

35.10  3.43  6.42 
35.14  3.45  6.66 

51 

62 

CuHuNtAI^,Oc2H,0 

(44924) 

25.69  4.09  4.99 
25.38  3.77  1.44 

52 

44 

154-156 

CAN  AS* 

(14523) 

19.56  4.34  1521 

1921  4.33  15.02 

53 

74 

174-175 

(174) 

C4H«NAS| 

(19427) 

2423  ;.04  14.13 
242  3  3.02  14.03 
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TABLE  6.  (CoatiniMd) 


Scructun  No. 

%  Yield 

M.p..  'C 

Moleealer  Fonnala 
(FomaU  Wt) 

Ekneam  AMlysei 

Ceicd 

Fovad 

%C  %H  %N 

54 

19 

BUH 

C*H„NAS, 

(198.27) 

24.23  5.08  14.13 
24.30  5.14  14.03 

55 

36 

154-156 

149-150 

C,HuN,0A.H,0 

(244.30) 

28.29  5.70  13.19 
28.27  5.75  13.08 

56 

78 

154-156 

C*HuN,OA 
(260  J4) 

41.52  4.65  10.76 
41.69  5.04  10.22 
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TABLXt.  COMPOUNDS  SUBMITT10  FOE  TmiMG  ANTlCYAfOM  AGINTS. 
CONTBACr  NO.  DAMD17.M^^111 
9  MAfiCH  1991  >  17  MASCH  1992 
(STBUCTUEES  SHOWN  IN  TAHLE  19) 


0027 1 2 AO 


0027 1 2AE 


27 1  154a  A 


271I5SAA 


271156AA 


27 II 57  A  A 


27I15SAA 


271142AA 


002250AB 


002250AC 


00Q156AD 


271143AA 


025 1 02 AU 


000585AF 


271I44AA 


000363AD 


037733AC 


27M43AA 


000361  AW 


271146AA 


27II47AA 


271I48AA 


271 149 AA 


000125AC 


271150AA 


271151AA 


002852AC 


WR  Bottle  No. 


BM  llOOt 


BM  09565 


BM  09574 


BM  09592 


BM  09609 


BM  09618 


BM  09350 


BM  09369 


BM  llOlO 


BM  09378 


BM  09387 


BM  09396 


BM  09403 


BM  09412 


BM  09421 


BM  09430 


BM  09449 


BM  09458 


BM  09467 


BM  09476 


BM  09485 


BM  09494 


BM  '501 


BM  09510 


BM  09529 


BM  09538 


SoRlNo. 


Sample  No. 


n50-14I<2 


F850- 141-2 


F850- 151-2 


G076-39-1 


G076-43~l 


G076-40-I 


G076-47-I 


0076-37-2 


G0164-27-1 


00164-27-1 


0076-54-1 


0076-58-2 


0076-55-2 


0076-53-1 


0076-59-1 


0076-52-1 


0076-56-1 


0076-57-2 


0076-51-1 


0076-61-1 


0076-74-1 


0076-71-1 


0076-75-1 


0076-64-1 


0076-62-1 


0076-70-1 


0076-78-1 


Oeecriptioa  ia  Quencrly 
Protivm  Report  No.,  (pe|^) 


5.(13) 


5.(13) 


7.  (3-5) 


5. (6-8) 


5.  (6-8) 


5.  (6-8) 


5.  (6-8) 


5.  (6-8) 


5.(12-13) 


5.(12-13) 


5.(17-13) 


3.(12.13) 


5.(12-13) 


5.(12-13) 


5.(12-13) 


5.(12-13) 


5.(12-13) 


5,(12-13) 


7.  (3-5) 


5.  (9-H) 


5.  (9-11) 


5.  (9-11) 


5.  (9-11) 


5.  (9-11) 


5. (9-11) 


5.  (9-11) 


5.  (9-11) 


271I52AA 


BM  09547 


0076-77-1 


5.  (9-11) 
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TABLE  8.  (CoQtmoad) 


271 153 A  A 


001 758 AB 


001757AC 


27268 1 AA 


I02233AB 


001868AC 


276495AA 


276496AA 


276497AA 


276498AA 


276499AA 


000362AB 


276500AA 


WR  Bottle  No. 


BM  09356 


BM  10317 


BM  10326 


BM  10335 


BM  10344 


SoRl  No. 


Semple  No. 


G076-72-1 


G076-86-1 


G076-89-1 


G076-81-1 


G076-82-1 


0076-87-1 


G076-107-1 


G164-121-I 


0164-127-1 


00395-07-1 


00395-19-1 


0076- 103-1 


0076- 105-1 


0076-109-1 


0076-95-1 


0076-93-1 


0395-49-1 


0395-75- 1 


0395-83-1 


0395-87-1 


0454-15-1 


Detcription  ip  Quarteriy 
Ftogren  Report  No...  (pm«) 


5. (9-11) 


6.  (7-9) 


6,  (7-9) 


6. (7-9) 


6.  (7-9) 


6. (7-9) 


7.  (3-5) 


7.  (3-5) 


7.  (3-5) 


7.  (3-5) 


6.  (7-9) 


6. (7-9) 


6.  (7-9) 


6,  (7-9) 


6, (7-9) 


8.  (5-8) 


8.  (5-8) 


8. (5-8) 


8.  (5-8) 


8.(11-12) 


8.  (11-12) 


7.  (6-8) 


8.  (5-8) 


8.  (5-8) 


8.  (5-8) 


8,  (5-8) 


8.  (5-8) 


8.(10) 


8.  (11-12) 


!.{1!'!2) 


29 
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TABU  9. 

CANSZ2UTX  COMTOUNBS  7BST1B  KMl  ANIICYAraSl 

BFFICACY  OUBING  THIS  KBFOKT  FBUOD 

9  MAXCH  1991  -  17  IliBCH  1992 

ICDNo. 

WRNo. 

WRBotdtNo. 

SoRINo. 

1761 

268785 

BM  03503 

7602 

1819 

268834 

BM  06073 

7661 

1826 

268841 

BM  06144 

7675 

1830 

268820 

BM  06133 

7676 

1831 

257838 

BM  06162 

7677 

1827 

268844 

BM  06171 

7678 

1832 

268798 

BM  06180 

7679 

1829 

268846 

BM  06206 

7685 

1898 

268911 

BM  07141 

7703 

1899 

268912 

BM  07130 

7704 

1900 

268913 

BM  07169 

7705 

1901 

268914 

BM  07178 

7720 

1902 

268915 

BM  07187 

7721 

1903 

268916 

BM  07196 

7722 

1904 

268917 

BM  07203 

7723 

190S 

268918 

BM  07212 

7724 

1906 

268919 

BM  07221 

7725 

1907 

268920 

BM  07230 

7126* 

1908 

268921 

BM  07249 

rm 

1909 

268922 

BM  07258 

7721 

1910 

268923 

BM  07267 

nvi 

1911 

268924 

BM  07276 

7731 

2008 

090892 

BM  08317 

7730 

2009 

2691 33AA 

BM  08326 

7800 

2012 

2691 56A  A 

BM  08333 

7803 

2013 

269I37AA 

BM  08362 

7804 

2014 

269 138 A  A 

BM  08371 

7803 

2013 

269I39AA 

BM  08380 

7806 

2016 

269l6&f 

BM  08399 

7807 

2019 

269163 AA 

1  BMC8424 

7ii0 

TABLE  9.  (Coatiaued) 

• 

ICD  No. 

WR  No. 

WR  Bottle  No. 

SoRl  No. 

2022 

269166AA 

BM  08451 

7813 

2115 

0027I2A£ 

BM  09565 

7838 

2160 

271 154 AA 

BM  09574 

7839 

2117 

271I56AA 

BM  09592 

7846 

211S 

27 1157 AA 

BM  09609 

7847 

2119 

271I58AA 

BM  096180 

7848 

2095 

OOOIS6AD 

BM  09378 

7865 

2096 

25102AV 

BM  09396 

7867 

2097 

900585AF 

BM  09403 

7868 

2098 

27I144AA 

BM  09912 

7869 

2099 

000363AO 

BM  09421 

7870* 

2100 

037733AC 

BM  09430 

7871 

2102 

000361  AW 

BM  09458 

7873 

2104 

271 147 AA 

BM  09476 

7909 

2107 

271 148 AA 

BM  09485 

7910 

2108 

271 149 AA 

BM  09494 

7911 

2113 

27II52AA 

BM  09547 

7917 

2114 

27II53AA 

BM  09556 

7918 

2188 

001758AB 

BM  10317 

7928 

■PreUmiiury  test  results  indictie  sctivity. 


TABLE  10.  STBUCTUKES  OF  COMPOUIIDS 


•r 


OAe  CHgOCHgCHaCHa 

SoBI  7B40  SojU  7549 


SoBI  7080 


OH  SOsMa^ 

8oRl  8141  SoRl  ei7o 


T£BLM  10.  (Continued) 


BoU  0170 
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